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jj^- 


>ji 


j j^ 5 bll a_pIu 4 > (j j»JL_bdJ 


0 S~^' (_5— 1 ^ J-t—^ 1 O—^ ^-r^' J <-b_Ti j 

( J_J . b^—KX Ixl xjJi A-ai^ll Cjbi jJvSb'V 1 J y , 


j (1970 : 1974) oy b SjoiJi 

jy y—> 1 P LC S as^-^JU aL ball CjI »5"U-I 

S4l A-lS" AjIj.} jvJ; (_r^ (2^4)1 (^ryw 


OP J.P b$_bJ 


_} A-ijiJ.1 j Aob- 9-1 Cjbbxjb ^baJl ^Lc- «4 a * ~ ■ 


•cM 


a— P ^JJ a-LLaJi cjI — *S'\A-\ 4 — pLws 3 ^-5” ^-Csj (1975 ! 1979 ) bA* b ojbJl (3 bl 

^I-Oaju.-'S ^-aj 3 ^jL>Ll ^ ^j»p ^ 0j5"!uJl a*-^ obj ^b- lLs> ^J *-> t, . ^ b 

£-*'- J ^ J-*-*' J-6—^' a- 4 ^-r^' _^Ld! (v-iC*Jl Jl J\ jvSLaJI ^ oj^vyi 0 lb 

3 f^UbJ PID JL-L<J [»-L b>- ( J^- ^•^vll O^Xrl 

bl->-j (J ^bJ^) (_$( (jl'ji- ^y* bULTj ^-1 . . . ilyi. AP^ jl 4J^P 4 jv 

^'~ l 0^ 1 * ** 1 ^ f- ^ — A) 1 J y*r^S ^ AAJ b-j b bb 1 ^SLb 1 ^y* l J A «Xr b- 0 ^ ^ 

t_j OtC bbP AjPb^Jl A-b>xJi <w5bb| . . , c^b^axil ^ A*^*^ji ci^bi i^S d*4l y y*ju ^J » .t.l l 

( j_x A_e-^j£ '^-yp\ . ojbJl ebi (j Cj'yLaJ'yi ^jlp j jizzi bn-bj ^b-Jl 

• l-Jx-b Ijb^Xr C — 1 15" jJ b-5" 3 aJ_S- ASv™v 3 b J^V ^OX-U A^^J.1 0J^J>rl 

(J-b* C* J-Ll' Ojl-b-^Jl Ak—'IJJ (JUiP^lj Al-. ,-? il j ^-bi'yi ( j^- bitj ^jbb (J-^A br* Cgjl j 

OjIjj_LJ| oJ_i Ajt^jIj j ^b^Nl (Jvbxx b^— A^-l! ^l-.^ll ^-JjLbJl ob_A pbu l. Ja.il 

(J— ^ PLC S OJ— jA>rl 0~L>- OjbJl 3 Cb-Lj>- ^-il 4j_&_iil 

. a^pb^Ji cjlaJaJi jvibx j Mini Computer 

015" j ^~x_^AS jv-SCxjJl Apb.yg jbi 3 4«: ./?l l ots" OJl ■*..- <' m3 i ~ j b ■ i \ ~ 1 1 3 bl 
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jv— (J y- 


— : ^JL b* PLC S j>ii a^M aj=-Lv=> ojLbb (j aUIAI 4^*xj 

bC* a yy ^ yXj A-* 1 b ^c_<k_*~o -ll-l ^1,1 J . .- :2 A->A— _-« jl^Jrl aL^Nj I \ 

. ELectromagnetic Relays 

i 

PLC S jC.i J, C>wJl a j^,_>ri ^l-OAJL-^l y — SCj.1 — <• — Y 

. c£ >Ldl 

j\M ( J_e» 4j^JiLuJl aj^_>rl jvSC-tJi a yy>r\ y ^jfCd.1 y “Y" 

• . . . Aj ^ iald (JbtiAlj Aj^ 3 jli ^Li OJ-j-’d J AJjl _/l-l 

4_Jl>- 1 JL/* PJ_P jj_8o L * 1$ :^-3 PLC S A — SrjyU 5jjliil objTbi-l ^ AcLi o __ r 6-b — 1 
lJLli l^J gT" IS A*-~j bd . 8000 Aa>r jb£j Ab>bU» ;>J_P J-s£L> b» j JiAilO Aa-rjls^J 

. (c-jb jLC *^-lj) 1KB 

y* w=>i c_— p~ Modules A_LajL* ^»L~ 4 ^1 PLC s jd.1 ay^^ri <5^4 y —o 

. ( A-pbuLl aJLo-*J 1) J jCuil y>^~ b*-J P LC S £y*J>il jL^a>r ^J~ /a .Aj 

— ; b* jj.1 ool JuLs PLCs £y*j>ll jvKa>idl ayy')l asYjJI obbiJ (j aJjLAI oljjLd' b»l 

. 1 g *I-A>. Z^\ t^Aab^bC ^Jlp A^L^ ^ l7“^ 0 " 4 L5^" (_)^~^ dabiJ \ 

. Basic cE~- Li aJ<J LjMi; j a~lj <_$ ^u_ii aJIp oUJ -y 

. A^pbwijl a_L»-*JI pCS aL-jJlI c-> \Jl~Ji j (JUiP^/l JjJjb AjLCl — Y" 

CjL yJ lS~ ( J^C aJU ^L* ^yz-i PLCs 0/*j>il jLCtjJI oyySl Ajla^JUv'yi yj ~ 1 

, ^ ij C ^” 4 

A-lS ObdL.^.A Y— ^ 

— : \ Jus> J L^il' Obxlk^a.11 ^aI ^ UJ 

Analog Signal Aj^kldi 

a_*^L p J ^Jjp« aji AjjiJ-xJl A^»_ptJS y2ju j jLJ ajLii jl dj£j oi ui 

v — j^CLP d j-^~\ oL_^*^ j y~^~ i > _s~ ^ ^ ^ ai^l a-i^«^ 

5 V jClJi jJj^. olCj 300 RPMA 7 _jCCl alj> V 4 clC !il» axp ^ ^li 

— ; ij ^4l AP jl {$*i 

N=300*5=1500 RPM 

jl (0 i l'V) y (0 I +10V) CV. C rvJ e^Lp A; C->ljLii jl ^CUb 
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24 V 


+ 24V 



. (4 : 20 mA) o^ ^ ^ j'A g>uJl jU-.il ^ jt-M 1A (0 : 5V) 

Digital Signal 

4~*i CjLiVI -A-gj>r U-0 OjAij 4 J^1 

\ jy*' J jUil ++M Jlill cj^r-" t _^- P 24 V j5 0 V 

4j>- j ' " < Uioj ci^-j tS' OL® <uioj 

0\yQ ulu <ui>j ^Jl cUlS" Ul 0 "V Jj-a-dl j-^-4-1 olS^ 

J-A \ S+24 VJ J Alii J^Jrl Olf 

? . ( \-\)J<uJu 


() ^ ) JSLijl 


( r-\) JS^Ji 


(r-Y) JSLiJi 


Digital Signal SJb— T 

State 

01 (Jl oj 0 V 5 — ^1 ojUi<V^ ++*:■ OtS' lili 

01 S' lil J Low Ulio. (^i 0 o jUi.^1 SJL>- 

4 iU- 01 (_Jl aj +24 V 4-~0> jJl OjU>Vl ++»r 

ys US' High oJu gj! 1 u*i gi o jU> V 1 

BAT (cJi) iiUH-£ 
US' 1 jl 0 U1 oA?-lj <+»jj ajLM aJU- OlSA jAj 

. (f-\) j£uJ0 0+* 


0 111 

(£->) JS2iJi 


0 1 


BYTE c+gi-o 

8 Bits c^L_;U j ^ cu;Ul O 
J<2iJb US' <U*ij 

• (*-') 
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WORD 


a~ 


! aC^JS ij! (jjl 4-^ij ajLil (16) aJL>- Lj_J 0 y^z. AjL>- (16 ) A_Jl£Jl O 

. cyO (2) iAp 

REGISTER o6W' -V 

/y jS ji aAdj Ajlp- y> cl) yxA C^J 1 j' 0 a j j-^> (j CjULJI yyd 

p^Crjli £yl-*- 4 ^l>-li Apr Jj J AjljA- 16 jl 


U 




Cl 


j, _•' Internal Control Relays 


FLAGS ? 6US'-A 

i Jly UL>-I LgJ_f- t yll2 jj 


ol — CiCi a)l>- t-j-3 oy~ j Bit 3j_>-lj 5 jL>- y* p_L*Ji oyy j Markers aJlp-IaJS yy-C i 

1—±jS\ ? <Cd s y_ ^S' a_JWjdi i A'- Ul D f^S'l -uy J 1 j( o j a]^ ^11 

Jliil ^1 p (p^Ap'Vi) a2Lp1aS 1 yj.pd c2Ap-j p_;3 yj pllCl ^X>xS^j j 

F0.0,F0.1,F0.2 - -0.7 

FI. 0, FI. 1, FI. 2 -1.7 


F100.0,F100.1,F100.2 100.7 

i 

i 

i 

i 

Number Systems j kiil^xil ^JaJl V— 1 

<jaS — < wCU~l aJLp j . «.j il j ilAp^>U a2C>c 11 p_ldj (y^LoJi a i j *.* 01 

il j — k 6'1 J ilAp))lJ aAIipCI p 1? ill i (Ji c aII yj j A.*Ip A a .. r > oy^->r\ j Ai—^JJ aJLLASI 

— : aAJapJ. 1 ilAp'Vl p k 1 *y apIp p Appa.J ^Jl lAiLd!?...'? Li ( _/ 2J v (J.1 jj-Aaaj 

Digits CiULU y* ap y OjSy, iAP ^1 (jl - 'l 

A**>*d ilApi ap aJ j aJ ilApl plkj — Y 

eJ — Si j a^* ^J l CCp- (_j pApAjid.1 J iiAP^>U (_£yA*Jl plliJi jgl iiApi pliaj (j;\ Jj y£- ^yCr — Y” 

a2C1 a!p U ll plApxi*p\j 



z 

Ao A i A2 



t a 

cr 


iZii 

-L^l 3l Jipty 


B 



Decimal Numbers ^»Uaj 


0 17 

W, ,_, 


, 9 V-L-Sll ilJLp^l 
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cjA—a 456 oi 0 jjtil ^AZ— * 

456=4*10 2 +5*10 1 +6*10° 

(A r 2 ^ 1 ’ a ->^ r ' A 2 ^ B li y\ j\ jjj Lp pjy j ^ ^juZi 

Binary Number ZJLiJl ^Uaj X-T-\ 


0.1 

2 A -^ 1 

c5j-iZ' iiilAJ. (101 101 10) 2 (V^ 1 J r* - Jl^« 

Z=1 *2 7 +0*2 6 +l *2 5 +l *2 4 -+0*2Al *2 2 +l *2 1 +0*2=(182 )io 

- £-* J-^UJJ ^‘LZl JiidP^I fUsJ _^il jAZxjJl «J-prl U ^J ' J 

Octal Numbers iJUOl ^Uaj T— 1 *— ) 

0,1,2, . / 4_^l^AI :>i_ip'^i 

8 .A- Vi 

l£ A'-* - ^ (1763)8 A^l' J j>- — : (JlLa 

Z=1*8 3 +7*8 2 +6*8 1 +3*8°=(1067),o 

bl 5 . *-8 p — eypA' p5lp5'S J jUZl J JaIjJJ p-Jj0 aJA. 31 jilJUNl 

(16) ^ A PdP j JaA 4 (24) PLCs jy. (AlZ jl^ JaIJL. ^ dir 
A^'^ A A j A 1 '*^' 41 > j,* y Q t JaI_uU i 01 

-: JsMJlil Vji 


10.0,10.1,10.2 

0.7 

11.0,11.1,11.2 

1.7 

12.0,12.1,12.2 

2.7 
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— ; ^ LiU 

Q3.0,Q3.1,Q3.2 3.7 

Q4.0,Q4.1,Q4.2 4.7 

Hexadecimal Number iSj^ .sUpSi' t— Y— \ 



0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F >\^\ 

a^LA/ 1 g? JL. UJj 

A=10 D=13 

B=ll E=14 

012 F=15 

16 

yujJi SjalSO. (1A6)16 J_p- "• J^ 4 

Z=l*16 2 +A*16 1 +6*16° = (422) i 0 

jy y\j\ 4j <j ^Jlp ^iiwUJi fllaJi g-* J>il ®>p4 o^- 

. alJLP^I £. J^Uib jJJii' j 

(BCD ) yuj e:> 5j yL*]! 0 -r- ^ 


. aJ ^JLj aIjlc °^- > 4j 

ULj ^ ^ yup i.uJ (7493)io if _r~*^ J>» — : cJ^- 4 

(7493) io =(0111 0100 1001 0011 ) BC d 


0111=7 1001=9 

0100=4 0011=3 

slAp^t £* J>UcM <j LJLj oi A j yioJi iljLpSfl ^3^3' ®>p4 f 

ajuJi ol«3-i oi~y*Ji *\ v ^ 


zj ^LobjJi iljLp'Vl ^Ip ( J ^ J £-*4ri) A^>L*J-1 C->LL>jiM ol 

aj j-ijJl sIapS/I 
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0 

+0 


0 

+1 


0 


0 

-0 


1 


^JbAl ^UiAb «bP\ j3— i 

1 

+ 1 

10 lju\j0gte\ 

ybAl ^liaAb ^ jiall JS-\ £ — O 


1 1 0 

-0 -1 -1 


0 


0 

*0 


^ Q 11 1 ojlxi — 'I Jju 1 ^obJl 

- ^JbAl fSiaAl j CJ ybaJl API j3 


0 1 1 

*1 *0 *1 


0 


0 0 1 

^‘bAS ^.UaJl J Opl j3 - i 

0 / 1=0 

1 / 1=1 

oUS " 0 > dl 5 iaJb^tll ^ AyS ?' i — ^ 

k Ad v*j dJL> J Lpludl osJuds J (*^3' J ^A^cuJ .1 oLSTM JA olpy 

— : UT j I ^ Up 

jJJ ibl 3 yP OUi " b — ^ 

. AjZ jJJ AblS CU5"b- — X 
jJU AlSilS j^p oU ^ U-l ^ — t — ^ 


4_J^b^j^S0i ^JbAb ^ J \ Ji ji Logic Circuits^Lp* y'y US ^IdTU saa, 

^ .• ^ ^ o ^ byLAs fS^ y ' p US Electromagnetic Circuits 

cAAj *Js j Flip-Flops c-A — j^LJSj Logic Gates a_ 


JiLAl c~>SjlyJl Sjc* ( J~=>y 


i l - - • Timers a~»_}^ c^bijll ^Counters 
v— J?b~.jy 5 ' ^cJU. aJCS ;^S f S Jp v^bt^.j^3s ^JbAb ^SA^AS J\j> ui 

J-s . . . ^SiSjuJlj 2 L^.j3s c->bi jis j Electromagnetic Relays 

is Lb (V SLdS yi J3 y J <~-L*Slt MLAl c^biyJS ( ° - \ ) JALA! j 

0 c5jU*J SI AU- oJbf IA 1 ^ jL*J HI M' oU (!) J^iJ' 
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. HI j SI (NOT) cAL 

oJ:! pj wllP j SI T P l >.c H ^i_P- ^ ^ -UP j PI 1 4— HJi Ot^ (< — J ) 

1 a 1 j l . . . ♦ SI 4 1L>- O j Sj l«-up 1 o HI a!p>- oi A_*_ja jiSl TpLjaJl 

— ^ <jj HI j£-j SI LfN-x* (YES) ulj^ cAL cf^- j a^^'j 

HI 4 !l>- ol (_^i IT jlS2 .S-pI-.'-jH jl SI -LpLTI ^1p T.*— ^Ji -up ^-Cu ‘U-TSi oti 

A )i j^-s J-li-i ^jS-fjl O’ jt — j ; L" jiS2 -LplUlJl jl SI -LpLjaJl aJLp- (jlT \ i\ 1 O j>sj 

.HI i^^jSl,S2 WULuOR 



j 


(0-^) j£jT 

jJJ aJLjUJi ouSTM Y-£-> 


g* j-. — 1' jUpr (^i Programlable Logic Controller jL^-i ^ PLC o[ 

^-■•1 : j ^jj AjP^JJ aLIS 0 jTii ^-bU-u J A~ojj A^j^OsJi a^£J>rl ^A p-SCrJl aj^Prij 

A. JiSY 1 ~-> l. ) jJi J e* A_U*-« Cr* ^ Or* OjSj j (_£-Ui J ^-UA_I-E.l 

t " j I . 1^. * ll ^ vjJJij *uJbA\j A_o L^J~S <J^LU*Jlj CL’l j A_J~* jjl lEL’llS jil j 

j ^2r 4 -^* y c3_^ A^-p i 

£t_jl_A.« j Jopl j-JaJl O^ 5 y O^lP aJ pjNj>rjJi jLgJ>r Oi 
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*r I ^4 y dJlp 1 i ' 4J j Cbb«l y*J\ <UjjUi-J) £r 

a^j ^S3\ j c^>lAj Contactors tij 

^AI T ** si j -J / i*JJ^ 4 45^- rJl «Lu>r L. S» a! L 


cjL*! jjJl j ^uLiii j jl ^-jAi 4 jI A 

Lij Contactors o>i jyAs jA c^UL b r-jlAl 



O-'O J^ 5 ' 

-: (n-\) jAiJl y^- 

1 

2 4SryJl jL$4>r i_}^^ (3-^ 7 

3 £ jbil 

4 yb jv^-^-31 jt^->r 

^tJlilb <L£jUJ OlAAl J|j 4jjlia V-i-\ 

\ 



,J_ 1 . H 4^ ^bsb-'j^-XJl £^jbilb p3Cbi yiji J 4_S^-j\iJ ibLliS C-jbCbM yu ci y^H 43y*3 

. (\-\) jAjb ybi JCi JA 

-> - :ci Y1 ^ ( yyii| ol (j ( y/l><JUj 4 4^P L_^ 4b-*J gC^il b b Al ( y'?yj (1) 

0 b (i_j) ( J> aJl (jj B1 5 M y*3 c^y— * y y C_5 jJjbJl (_£y~~« OyC U-Up 
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j j 1 U l ' t3 j j-g-Ail T^oLillj pJ>Ac2l 


*lJLvjJ 1 OjIjLJS Al^oi < > ^liili ^L>r.Z-,..li 

A 10.0 

- Q2.0 



s 


(V— ^ ) j£jJ\ 

jfi, \ J^i (J j>-\ 2u>\ jP vjJJi J 4-plwiil ALAI tbl JjJju :> y Lli Lj» jj>\ jij 

. (A-\) J^jJb L^ry* 



(A— > ) 

B2 i_^Jl ^ p jt>! j JjUl ^ ^b^-L-JUP Ni ^ V Y1 u ~£\ ot 

L JA/i 12* j IB 1 jAi (J,i ^y’j cAL> ol^Al r^bc 2^ (J,i (J A~i 1 _La ^Ip 

a <ijl y>- (3 (< -’) jAAl> LA ,■ » • - -? - 1 4 JLLAI ^jLaiU ^-SAAi a 

(g~) l _j 2 s Al ljT ^-woJ ji^A-l ^-« u Ap> jJl JaAs^ £ 3 4 A* p~^*~ jW^ - 
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— \ ^ij ^c_w2-il aJL>~ 

<■ J t».Al ^J^Orl 4_-kJ\3 J 

aJ^JI 

ojULJI 

A( 


ON 

11.0 

0. 

) 

AN 

Q2.0 

12.0 

= 

Q2.0 

£t_*jl fl_Llj ^ j > \ j ^ 1 wi-LP ^JjJL*_lji 4 _Jl*_P ^1 AjI ^ .A •: > Jliil !Jl& 


K2,K3 \jjc< p_^v->c--Jl ® t"Li*^ ‘'""A’LJi/* 

jl H j»ApiJlS 1 j| JUP ^sll C^ 4 jd\ ^\j "Jl* <LjLj3*^/lj 


S ^P tl<L* HLja 1 (_£ jl ^ 1 1 j3i JaiaiS- ^jjJbtlJ Ll£ ji j JoJis ^JjJL*jJ ^/l 

_$0*2l £w2JLj IJlSi A_*JL>»JL_^* jaJJI jL^>r- J_>-ljL* Jl>-L jj y 

. ^t-jLii! ^jlji ^P £C_y«jA.l 

likdi J\ jjJ\j A^jdl oUS' tPl oo 4jjlia i - 1 - s 


. ( ^ — \ ^J^JuiU (_yvJ.i ^J,llli (Jliil viJOt d. ZioA l 4jP^JJ iLLail C->L»S^U-t (_) _A^ 43yii 




S3 


51- 

52- 


MUX 


•HI 


(H-\)J£jJi 

(s-p J$LxJl j S1,S2 t>Uj -c. Multiplexer ojUL, s-^'-A y o^i (') J^OJt 
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^ ^ o-Ul j^-vil aiu ^oUl fy L J ial^l a^kdl s v -ljJ| ^ 

j,S Jou.. si J^-vii Ou ois 0 SjLiVi coils' lii oioo S3 oi j*o ^ ioUJi Sjii’yi 

4 — - lU ~ c ~' 1 ^ b i J HI i~M\ Oli 0 O'U-i ^ si J^jil ilu. oJlT bli HI 

oM 1 ^ S3 ^ OoliJi SjUVI o^lT bi u HI Ob 1 ^ si J^jJlI 

.^ Cr ^ Ji (\-\)jj^\jHl JSJ^-S2 J^oli aJu 


0 ^ ) JjOjdl 


S3 01 _pJt 

HI c >l 

0 

SI 

1 

S2 


(£) J £-*j^' f'-u-^b c^uiJi ^>^4 j^p c7 Sj t.j 

. dUol c_p^ikll J^Jr! OJli UJ j jl^pL-L, ,^Jl 


<2-<4jj! 

c->ULJl 

A 

I 0.0 

AN 

I 0.2 

0 


A 

10.3 

A 

10.2' 

_ 

Q 2.0 


S-i— A oli O^-X. ^ S-b J^-U* 4 j'SU I ^ OoUlJl ^^0^4 Jjolx. i_lP Jj.UlJ L^J^-I bli 

• 0 * — ^ OOrr* 00"" A- aia- d l ajyljJl (j ^OjJ 4.4 jL 

^kdl £ JLUl («_,) J<2iJi gj J^-IJ-. ^ oliL tiS 5kdl j.4^1 (() j£jJ| ^Ai 

• PLC jLf^- £-* iaji^ (£-) ( j$2ijl (j J 4lilSJj 


12 





( \ — \ ) JSLiJl 


. aIL^o! c > ^l la ll ^AA*JL^*li A-oJlS ^L Lo-^5^ 


aJL^'I 

oUUl 

A 

I 0.0 

AN 

10.3 

AN 

10.4 

0 


A 

I 0.1 

A 

10.3 

AN 

10.4 

0 


A 

I 0.2 

AN 

10.3 

A 

I 0.4 

= 

Q 2.0 


( -J-^A*jJ j A. a la . ; /* C->LS jj A*j j*^[ Lartla-I (^LxAC. CaUL/ t^^sJA* fliJ Ajl .la j-^Aj (Jlili 1JL& (_3 j 
* £-Jjl (V* *VAj CjI) 1 ^LajJ Lar^Jb*-! *^Aj ^Jj^ijL* J lAaLLjl A_-^>*. 


^-1 — ji j ^*LijJl ^AsjJ *Vi ^-Lp- (^ P LC jup L*i LlS" LL^t JjAhJ 

Oj — jiASi (J \ JojS i_aj IL* jAj JjpIaII bAP obLj (_£ j^i P LC jl^A ( J— ^ JajaiA ^JjAjcJ 


. A.flla ;ll ^j£’ (3 p-^P-cjJi OJ^J>rl 4jJ^« Cf* J *-‘*1° il l 
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g*jl\ ^ 

Jj U j>^> ^y 

iS\i. uUI ^U-Jl e bi ^ ilj<- j* 0>l r <-^ ij-sllj -: Oji' r^' - 11 

r- 1- \ iju& j e>- J J=^' e^-* ^ dJJi J oU ' y ^ 

. 1-1- N 


jjjij bjj,^! !j^i ^ ^ r^ 1 ° ! “ ; Jlkpl:! ' JsLi " r ' J x 

, oL^U-l ip Ji- Ur lAlkti gp jb ( IWJ S-w y» J £bb M ,^fr> 

^u. u~ ^ ^1 r-<^' !j«-i °! Uyl ^ ! f (^-' >"’- r _ 

30*20*15 o^Cv' jjMvl' ‘W ' O' Jj^ 1 if-^ ■ C'-^O 

JJ cJj-30 . plJbP 30 ■ C 1 ^ 4 0° y •& 01 0^- cm 

il ... AjjliiS j iyjsA\ j oLLwJb fW^U 2J^' 

ij^. ^jUi rJUJi Sjj-J 0! -: Sil-^' ouH-1 »i^i j j»j=* 1 

t U>^> ^ jj b> >j !jl>l cWy j j*r >o- gJl bPb^l bJl g, J-U 

^ >1 p y . J f ji oi ,> ^ ouir J ;p pip J 

CjJp •]■ P j)l p,;Sp. *~»u r-^-4 Cr^ 1 OiOb^ 1 jb 


^.jJ.1 oj^i ^ ’^p. oO-'b- ■ ,, '0p J J**^ o' u^- 

-*<p. Ply i^l p A. -M r ijW- Wj^-' $ (^4) 

c Li! ( >> CAi ("-') 1 3 J^4J ~pUi oUUI P UP J, f* LAN UP 

^<^11 «g 3 ^ ow ouu J>l; p j PC z-jr r <2 p P' $ J r^' r< 

2j^- cl-NUiJ' a5L^ J*>U- ^ 
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\-i-} 


jidi Jlp g>' cr^ e*^' r^ 3 ' oU - 1 ^' ^ 

J JlpL^j Jb.JbM ipl^ j l-Wj/Jb J C^' 

£1 xSy J cj\ jW5' Xt\^» j k J^J k-tety 


J JlCiL. jj( fUJ- SJb- ^ U 

. PLC ^jv* ^ ak-i jj i*> c£*-j o 1 jW' 



( U->)j£jJ\ 
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vMjjjli 4JU*J aJjj-jj y JaUi 1 ysyu (\ V— \ ) ( JfCiJij 

' *-U>-^Si a-VA (J pJJ <«L~ *P- 




^1 JL 


-P a_\_ 


fiiapij Counting -ipj Monitoring M/j Inspection Detection 

. Documentation 



JSCtJi 

aM j Indexing aJjlUS Jak* (H-\) JCaJIj 

• <r~* jy 4 (»-^e jl^>r 



(> i-D) 
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j O.— S 

<y* PLC £-*jd.l pSOjl jfpr s-P ' _ri 
. CPU A-iLJ-l O^LUJI - 'i 
• Digital Input Interface C-i ,11 J^tail Ja, ^ _> - y 

■ Analog Input Interface P>tUl ^ -r 

. Digital Output Interface )\ £ jUli -k^, - £ 

. Analog Output Interface k >LUl ^jUd! 

- ; U fi J piC-*Ji *^->ri JA ole - jJ ds>r-jj J 

Cr-t* ° ^ Compact type iPUCil p<O^Ji ;^{ ^ - : Jjty 

— '*~aS\ <UpL^jI CjLU^JI (j pSO^J 5 _^rS/l aiA J JL^-l J (j <a>LJl ^LjJl 

ji> Siemens A^y- apL^ ^ J..UC, pSU -Sy (\ o- ^ 

J — ^ Lvil ^ '>^.J Expansion type A*_y ^ S5-101U 

• £j^ 20 J 12 <J* (fj£. (s~i% Control unit ^CAl jlgAli 



<0 o-^) j£aJi 

j — ^ CstjU Moduled Type sly; pSUi s^*.f -:^uJi 

iJl -A — ^ Ay-*y Module j p^OJl *j _£l\ ^bdl ^ 

Digital J ji>j*j CPU ajjT^II UrUil Ij^J Jjpyj Power Supply 

Analog Input J>Ma* Digital Output 4~-»j Input 

t - Ajl — ^a 5 ' ^-Aj- — =oy y is-y^ Jl AilcOb Analog Output \ Jo tj ^- J i^ 
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jiwi Ay*y ^j - 4 ^ ^ \^p~\ 

. i\y& ^jSs iy^i y o-^y j*yt O'*-') J^ 1 J t ^ 



( ^ '\ _ ' ) j^-^' 

. oU £*jS\ iy^A ' j UK -k—?* 0 Y_ ') J^J' (jj 
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■: Ol C 


OjJJsJl j A.'i a 


i\ 

t 

Jj £ J U£ Sj^srl 


+ 9V jl~~* 

GND jLv* 

DATA o.UUI jL~a 

S ji\ jl^xll Jajj oJl>-j 
»-* Jajj oJb»- j ‘ 
Aj^S"" aAIAI oJL»-j 


jL> 2 ^r* j^- y iaia^- (jiuj ( \ A- 'i ) JfCiJl j 

10 . 0 , 10.1 0.7 

11 . 0 , 11.1 1.7 


\ 
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12.0,12.1 


2.7 


— : j j ^ Cl riO j 

Q3.0 ,Q3.1 , 3 - 7 

Q4.0 ,Q4.1 4 - 7 



( ^ A— ^ 

c ^ Input Devices '^)\ *j¥*\ £py 

i_ju }> ^y jCjJI \2U ob dli-v^j jl^rO QA +24V r* 

J i 4 2 1 ajJcj u, > ci34T jl*M £ Output Devices 5 -**‘ <-W 

. ii 220V J-pr j-U^C. 

cpu p olu*m \- o-s 

- : ^up arts j* CPU kf p olUaJ\ £y> o/o 

* \ 

Memory -' 

Processor 
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Power Supply 


OjAiil jJ Uxo — r 


C 




c~, ^_a ^J.1 a Uj-a-rS A^^il ioC^-AJI ^j-2-rj oh ld-P 

. CPU JujT >1 
U>-uJi 5 jS'uih y j\ 


Semi UA> S ~^y.l aL ii A J - A Jl>-1aJ1 £-• jy il jvSSxJj! a j-prt a^ffB 

jU a_JUIjJI C- SSaJJ 4i ^Kii c-’^C? yl aLii ^ oU jj ALp j Conductors Chips 

! L-® ^ 

— : ROM <Lh fit. l jiil 5 J> \i— ^ 


^Aj>*j; *Jl 1 lat ...i a-Ua^ ^J--' * -*»«.' 'A ^LKj a ^SA aJI aA_& ^ 

. t .A^ia 1 ~ • ^ - Ajlj ys*xS. ia atU a ^SO-Ol aA& LA L-vS”" LACyLS^ S 

-:RAM AJIj-ijJl 3 jIs£3\ j aplyih d^SSi— Y 

1 iL y^s. di>lijL>- V yi J Ls_LP ^ ^^xJl jLdl jA^aa aji lil Lila yAS^ AJLaj a ^fTl jJl aA-Ji j 

. £_■« jd.1 oj^_>ri <J Ajt> Ol^A* Li Ajjliaj ^I-Ua^A-A LgAP jLaH jAaia c^Uoau! -Up 

1 KB 4 **— ' ■U-jC iili ti RAM 4-*~«J g-A jd-1 pJxj-T-Jl a^>r\ Ajt-V 

jU>uilj ^JapLvil aJU>- RAM o (_3 oyp j 1024 B <d RAM * “L*^* LA Iaa 

FlclgS A-JapIaJI 0 ^SSjJi cd-T>-j aJU>-j C->WAjdij C->\Aiy<dJ AjjbM < U»_-ajij AjiMJS 

aA P (J.1 p— JU aJjpI-OI a ^S"LUI LA -laa-tAa j -uLpIaJI a ^SSJlSl <A->\jy£- { j)a (\ t \ — \^ j 

— : yA yS' ^yAAi ^L~a1 

4-»^iSi— o <u^3^Jl J-pAaJA— \ 


cA-AaIa^JJ Ajjtlr ^ 

(■tAp^i 5lLa — v 



4j Jb\d>\ JaPA1I-Y 
a>-^3 jL>Jl 1 — y 
4j jiaLuil jl>t_Li— t 
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2 . i Ji\ ilL*- 


ij >luii 2JU- 


^-*_U 2jj^r\ 


CjWJL*U 4 j j U-l l^\ 


r *>UN,'l *}[>. 




CjULj 


0 

Processor ^1*1' 

\ ^ ~ . .. l i 3 j 3 . •^-*2 Lli (J5 p-30-t-iJlj j oL — *»i 

^iliLv jJi j ojLijdS SjjUr' diLef j djaMil J^-i-dl ill?- jLip^/I (j 1-iM 

2 Sl4- 2 . ^ 1 . , 0 U i>-l U.S (j ^jLu*j ^Jlj jt?Ui ,/*^ s-UiP-l ^ 4-5^- dli-cT 

lyt M J,1 £ ryj\ Ml Ja Jj iJ ^ j J,1 IgJ^j RAM UM-Ui a^'^' (j UiMil £jUxil 

jl_jlp ^L*ll ajL 1 =>j :...>» j 



( Y— ^ ) 0 ^-*-31 t3 ^- * -.~ :l i a jJ' > 

S JJ — - » uM M - ( Y * “ ' ) J^'j 

(jr — * -M 8088 (IMl Mj-U 

. PLC jW- 

J J — i- 3 J* J°. J*^ ( Y ^~1) 

CPU j'j ^ J* UrU> oOj>-j 

Siemens ^ <r M ^ 103 

— : Mill * 6 \sup>\ y> U^j 

RAM LUiJill S^fUJl i*~. 

iU- 10240 

L^* j^Jl A-PrjU-1 <^1^.53311 

EPROM / EEPROM 

E(5 iJUiil CjUEjOI - V .» 2 ij 
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( Y J^aJi 


125 

cp’LJL^-p a_*j U j (_y _) 

500ms 

^J.1 CrU 

2560 

a >-ldl f >US'l ^Jip 

128 

A-bii cjtii jii ;>Ap 

128 

A-Uii oULudl PJ.P 

Aldi 

A-^b Jl jb-dl^ JAjii 3.XP 

256 

As>~ l_iLl aj +- d a_p 

32 

+24 V 

j_LsAill JL^- 

1A 

jUt 

f 

A_*_* AjjljoJl P 


' — ji — iU 16 ^ o/o idols' 2 Accumulators cr^y J* CPU tfj&j 

( T Y — Y ) aJi j j JjLjIj 4_jliit j AgLCdi j a-jL—AI c^LX»jJI 4 yr 1 (j$ 

Condition i*j J Js- CPU (5 cJJ-U j, £,« ^dl jv^C-Jl jl$*. y 


-: Jl, IS L-*j Registers 


AC Cl 



(Y Y-A ) JdLiJ\ 

Binary i JleJl i JujJI i *yi> A oyd j -: RLO AJUdl oLLxh J^t-~a-A 

.Operation 

•\ 4_oi_^Ai 4 j O ^^5 L*wUp 1 aiILp- o ^$2 j — i CC1 <dt4-l Y 

. A_J>r y* J jl AjJ-lj^fl 

jl Al A_Jl<oiJl 4_pr*_JL) 0^2 U*JkAP 1 Alp- O^Cj — I CCO A-JCjl illA — Y* 
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. 4-JLw ^\j ji 

A-JLi-xji fl ,>r | JL*J ^ 3 lj — Ll* (j 1 4 jJU>- O^^JJ — . OVI 1 

. ^jj y-tjJl jl Aj-1 J*yi ji 5—j \ 


’-l^i y SS-100U jl^A- 4_ikjJl kU^ (YY'— \) 

CPU Siemens 





Digital Input Interface k ^ 3 Y — o — S 

. 1 g ^r- ^ * i_ ^LuJ ^j_kjL).l ay?r i y* ^Lolkl iJ-'ijLsi'yi “k J>r Cj^ ^ J""-'* ak*j 

( j * <Lkj jJ-k-'-* dy- 1 y y’y? (Y £ — j +9V c£jko <j>kij CPU — U 

. Siemens iS' y- -kl 
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(Y i~\) jSLiJi 


— : \ AJULpl y> Lo_3 j 

8 A^Lil 

+24 "V jJ-^ali 


13:33 V CuJl 'oju^\ jigjjr 

0:5 V <u. o ojLi'Vl +-^- 

D-Lvii _kj j J ji^y J^_p i (Y o - \ ) jsUji u( 
S 1 J.^-1 J_Ll 4 -JUjj jlxj L* w Cjt3 ^Ji 


jJ — SiS'j AJU- i ^Lii J _j ^Ip AJ^Aii D1 jjiljJl 
n — Jj-iaJl jy^jy\ j^\ Jy>^3 D2 ^ J-Jajl jjjijii 
<j! N 1 *yl- ;->■"• i AjI^j j>£- aJLp 'LJo-j J (J''" 5 ’ ^3k4— 

^ — - £ J->i CPU js DATA oiui jLw* 

. jL~ii 


+ 9V 



(Yo->) J^LUi 


A~oJ jJl ^jbxi\ Jajj OJb- j T — 0 — ^ 


Digital Output Module 

4 oUiji d--‘ 1 j 1+ 3 ^ +JJV AIjjS ^jS' Sj jJlA-I ojjy- ^Jl ^A J 

a J>\ CJ l>4! 5 ^ CPU ^ 

0 1 «l.y--2 ji jl Ui C^>1 J. jl C->l J ll) l_l^* 

. c_4 ^Sn a-aL4'VI c-jL»L>--?I 1 ji Ajj 
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,r O' 4 ^ J <2 ^ ( Y ^ ^ ) J^-^'j 


8 

. Siemens A ' ^ 

— : 4_ji5l 4 JULa>1 ja j»js! 

A_r> — IjlLl jLpill JiAP 

+24 V 

jA -ill A_£J>r 

+24 V 

J,Uil ^ y+1 -'-+>• 

+4.8 V 

^r^+odl £- _y4l A_^>r 

100 HZ 

J V lT 2 *' 

4A 

Ljir £- y^il o^p4 ^r* jLJ t _ 5 — PA-2>' 

1A 

A^l jjl r- ^ppnl l ^j23')j\ £- ^+-1 jlo 


^jU-2.1 J-P j^cS\ JLja AjI«'~ j-> S 

^Z'Z C>' ^ 

i_ 1 j 1 JLp-j ^ jU>oi. £-4 jji A 4)0 A>-^-> Ajl jJlj jjAaMj 

- : jv > j A~»i ^1 -k> Ji 

Relay (y2>0j) ur~ u^ p £-^ - '' 
Transistor j>^ >' A <r Y 


Triac ^ C^ _>r 

il J (i JfCiJi) J l^r ^il - jO-Al Jaj J c4a^-j J^P a^i (Y V- \ ) 

c2a — >- j o' — ; uip ( — ?r j>oJ') ZLy ( , -+ '^-i s>r y~ 

.3 fl.H j ( J^ jji AlP A-3lp oolp A^ t-U- 1 ^Ap AlP ^Aj?01~~j {_£>0 j ( _jl-P '-+ ,t '^r :,; - (Tj^^ 

0? — 51 c>^' . 0 i j oo'-0>-jj aJIp oo'jloJ ti>- jO-til °_)^ :>r ^ (^* 

^ Si ^jLpJ.1 'h > j OOlO^-j j A .. -J a P ^-P* CjIjLJ j A_Jlp CjS-P^-H A^rll-l AlP ^X>*S~~j 

. aJIp c->1jLJ j aJIp ooLp A^rlJ-1 Aip ^AjO-a*aj 
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(YV->) J^Jbh 


Analog Input Interface Jp\^\ Jauj ojj » j t — o—S 

— '■ bvS" ^ jl’bjl ( J>-L\J.i Jbpj C->Lb>-j jji 4 j^>L *C>rjJ 

0: 20 mA jbj oljbib ^ ciAjp-j— \ 

0:10 V ji 0:1 V a-p>- «^- , ljbi>L “b jl^bJ ^>-ii y 

0:100 kQ a jyxS,* lZ^>V.* jVxlS . Aj j&\s5 ^j_>-i JU* O^IJL>-j — V" 

^ 3 V J ^>-1^11 ^ y* ^ i_2Lp--i pJo A)li di^^rl A^j \ JJ 4JbLflJl j ! aJL>- 

1 — ^ j <l~>- LpU^JI aJ^Ji j Tranceduser <ol^Al \s- ^ 

-: Jr ^ 

(0:20 mA) ^jy. b* jbj jbJ >~A>b~«j4— ^ 

(0: 5V) •} (0:1 V) ji (0:10 V) -(pr a^ o^l^-y 


27 







S . ^ 11 L*_J i ^ - i jy*^> S^jliL 4 ^j£- ajC' jy£- <~^- A — '*- 5 ^ T 

. (0:100 kQ) oy. D ^jii- 4 y 
Siemens ’*£ j - ,y k J y^y C A ~D J^~^'j 

B ^ BBKBB _ — : 4_dl Cj\il*p\j ll 

/j 1 a!\ $ SS' 

50 kQ J-^-U ^jLl* 

^ — jj a^y a ij° O* l ^ uii ' S^y r* 

0:10 v oUi JSD ^ y~~ 1' J-^>- 

^ -y>ry_ N ^ ^1' j-eJ.1 O^r 

L CH0(v ) cAl^J iilwJil js- (X j 

6 ^ H l(v) (1 ( J^L_— ill) ajLiL (_£jJJ ^Jl j 4j^Js>1_U1 i Jj^1a 11 -kj j 

« CH 2 (v ) UU ( — *- JSjJI) s jyi* j (<-•> j£-U') jU •j L5 -b 

CH3(v ) J! 2 * >LJ Oi jUl JiyS o.Vj-j ^ ^ 5^ ol 

Ojl -ij J,1 2. — ;lkl i _U--'l' O'! jt i\ JjyJ A/D V^*J 


. CPU s. 


-< Lu 4-~<*3 


YA-<\) j£~tk 


+9V +9V +9V 

GND GND r GND 

DATA . DATA I . DATA 



(YS-A) j£*U' 
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c_ 


Analog Output Interface A > ^ J J 0 — ^ 

— : ^Ju US" j <L ^jb+ll iajj ou^-j ^ <j>[£jj J^-jj 

( 0:20 niA) (3 ^ CZ jZJ ^ jr~ jLJ U> Aj ji?UJ Jzsjj Cj\Sp- j — ^ 

(0:10 V) j U " 4j ^i>UJ lajj OlJ> j — X 

_^p jj 1_*_J 4 j ,U d _y jAA 4Jli alj^l j as4^JJ aJjLsJI <JXjAiT U-l aJL>- 

s >- 1 jv-^> (0:20 mA) ^_ r 4 jU ajAL Z 0 '"’ c— >lV liA 2 .1 aj ^I pbAl oj^A 

. LiCaj ^Cl c^^Jl jAA (0:10 V) -Upr ajUiL cl~>U ISij JjSfl y j2l 

— j- 4 (1 :5 V ) t _/* £- _p- tjyL^j JjpZ ZZ u ^ j " (T * — 'i ) <Z“Ulj 

-: Aiil c^U-^l Z u j j Siemens A" y^ 

sls 2 


A 


2J± 

J 

3 J 



r 


CH0 

R 

5 — 

L 


z S 

n 


CHI 

R 

r 9 ^ 

1 in 




i \J ^ 

@ 



3.3 KQ 
4 ji 2 

+24 V 
(0:+5 V) 
30 mA 


jr* 

^ < 2 Zi y-$ 2 ) SS' 
(_£ <L*jL <L« 

<^JM 2>wlP 

aLcJ 

^ ,.<-?si l jVz 


(? >-S) 

X , ., j ip (^ l2lj Ulp 4 j ^ j A3.1 -4a_J oAa>-^ (V \ \ ) 

_)Lil J,1 CPU a-Xj- ji A-A J>\ £- j4-l oAjLM D/A Al A-*J 0>ljAI 

. c^-^vUj Aj 
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+ 9V 



(TA-A) JSlUl 

Communication Busunit oIjLwj oJb-j 


CPU *• ' l ^— (ju <L*j^>Ul C~AjL~~» J*£ jXi j\\ oAA 

ij j\ \ i j 

— I AjiLs^ jji aJ^Ij c- 4.JL>- ^Jl SwIa jjj 

Data Bus ouUi jLwa~A 

Address Bus o\ jL^a-Y 

Control Bus (♦icmJi jU^-T 

(S y j~* ^ o\yh\ a j ^ ~>- 1 a31j>- (J5_^ 

ci ji jIpU-Ij c-A jji j> ^Jf ^ CPU 

S5-100u j' ^ io'VUijI jLw j ^*aj Siemens ^ y* 

r j' — ^ j' J — =-'~e* c-A LaA'l cjIjLw* y y S5-102u , S5-103u, 

. o 1 c—-^>- ( V Y — \ ^ L»®j^p j I 4j l_J j I <u*j j 


1 

2 


XL) LJl o/VLaJNt 0Aj>- 


4 Jl> 


iJlJl ijU’ ^ L^2 j V 1 jLw« oJL >- jj i ^y*? y 
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3.4 


5 



3 4 

( rr->) jsaji 


a S' S'~\ (>* S5-100u j'A j-^ C'"^” ^ ^ ' 

-: of Siemens 

6 Lgi <, * . S'i L^t^* ji p\ I OjJ-aJi jJw2v« 

7 i^Tli O.b- J 7 CPU UrUii SAp-j 

8 4j£ oJlj-j ^jIS"” ( J~^ 5 -4 ^ 4j<-)lL> J J^' x * ^f-^y 

9 ^ j.t. , 1 Ajjliaj 0 ^>a.» ^ oAj>-j 



( rr-^> J^-sJ» 


31 








